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(54) FILM-FORMING COMPOSITION AND INSULATING FILM-FORMING MATERIAL 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a film-forming composition which excels in the mechanical properties of a 
coated film and can effect firing of the coated film in a short period of time and exhibits a very low dielectric constant 
as the interiaminar insulating film material in semiconductor elements and the like. 

SOLUTION: A film-forming composition contains (A) a hydrolyzate and/or a condensate of at least one compound 
selected from (A- 1) compounds represented by formula t R1aSi(OR2)4-a (wherein R1 is hydrogen, fluorine or a 
monovalent organic group; R2 is a monovalent organic group; and (a) is an integer of 0-2) and (A-2) compounds 
represented by formula II: R3b(R4 0)3-bSKR7)d-Si(OR5)3-cR6c (wherein R3, R4, R5 and R6 are the same or 
different and each is a monovalent organic group; (b) and (c) are the same or different and each is a number of 0-2; 
R7 is an oxygen atom or -(CH2)n~: (n) is 1-6; and (d) is 0 or 1), (B) a latent acid catalyst and/or a latent base 
catalyst, and (C) a solvent having a boiling point at normal pressures of not lower than 180° C. 
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V, (rt h#£'£?7*=/1'£'!JA') y*V$\ »4 

(A) ^tim ±E (A-l) J&ft&JiV (A- 
2) 1)L<ttV^fhA*-*tBk\ (A-l) jfi 

jM8*tMA-2) ^(i^m2iWi^5: t to 

[0 0 13] *»WJ-^^-C. MfrftMttt. ±SE 
(A) *^l^*n5R z O-S, R 4 0-g. *3J:tfR 

(1 1 m tdtttmfcftM £*VC ^ -5 1> (0, 2 «|£JL±dSip^c 

nwtx^i 0 aWMK^-cttfrfctt (a) &&<o 
to*fffiyo<Di'7 s -/umm&Lx s i -o-s i« 
**«j*ut *»wett, ->7y-/H 

(a) &#(Dto*iMm^<o**'m»** 

at, a*. 1, 000-120, 0 00, ^L<ll 
1. 2 0 0-100, 00 0gtt*&6 o 
[0014] (A) J«#*AD*5W*. 

Lttt, ^jr*^- bits®. *na», mmm. 

h-t— h) hiJ-n-^n#*$/.*y (Tir 

y Cr-fc^r* h-^-h) ^*>\ hy-n-^h* 
*>-^y (T-fe^r-feh^— h) f 1 *^ hy-se 

hy-t-^h^'*/ (r-fe^/wr-t bT- b) 7 
s^h*^- *x (r±^r± b-t-b) 3-9 

V. ^-n-yo^*>'^ (T±^/UT±bi— 
b) i tr^ (T-trfvUTir 

T*t bT-b) i?-s e c-T'h*^- ^ 

(T1r?vVT1r h^-h) v>- t-T'h^- 

fc'* (Tirfvl'Tir h^- h) *y:*h*S" 
hy* (TIz^/lsT* bi— b) *;-n-7 
nsK*^- b!)x (T^/^r± bi—b) * 
;-i-/D^. b l J* iT-tTAsT-t bi— b) 

^y-n-^h^rv'- hy* (T±^/UT±b 
-t-b) ^-sec-^F^rv- h y * (T 

-fc^Tir h:J— h) ^*V> ^-t-^^v" h 
y* (TirfvuTir h**"- b) f^y, rh7^ (7 so 
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-tr^vUTi? h^— h) f 1 * V, h y * h • * J (=• 
fvPTir hTir^- h) H/-n-r^n-#*5/ 
•^y (rc^yurir FTtf- h). hy-i- 
;*y (jc^/ur-fe bT±T- b) '*9V>s 
b])~n--?b*i<"*S (xf;l/Tth7tf-h) 

Tirr-h) f^y, hy- t-y h^rv'-^y 
/ur-t h7tf- b) f-9>* is=.b**y V* 

/UT± h7tf- b) f^X ^-n-/D#^> ■ ^ 
-^h^r'>- t*^ (3:^/UT"fe hr-tf 1 - h) f 1 ^^ 

-fe^-h) ^^y, ^ey^h^^- hy* (^/wr-fe 

hTirx- h) ^^V, ^ey-n-T'ntf^rv' - hy^ 

hy^ (^^/ur-fe hTirf 1 - h) ^^y, ^ey 
-n-^h^'>- hy^ (ai^UT-fe hr-tr- h) f 1 
^/-s ec-^h^' hy* (xf/U7t h 

7tr- h) ty-t-^h^- hy^ (3i 

^/UT-fe h7tf- h) -r h7#^ (^5vur 

•irhr-tx-h) ^^v. ^ey (r-fe^r-feh-^- 
b) by* (x^r-t h7tr- h) f-^v, 

(T-fe^UT-t h-^- h) tf^ (ai^r-fc hr-bx- 
h) ^^v, hy^ (T-fc^T-fc h^- h) ^ey (3i 

/^^^, h y-n-^ozK^r-> • *y (r-t^/ur 
tht-h) ->33^ hy- i -zfutf*cis . 

y (TirfvUTIr h:T- h) = hy -n- 

^h^rv^-^y (T-fer^T-fe b1— b) Vjv^-V 
A, M-sec-^h^'^ (T±^T±bi- 

- b) hy- t-^h*^-*y (r-fc 

^/WT-fe h) v^/U=i^^A. ^ h^r^> ■ ^ 

jK^->-^ (T±^/^T± b-T- b) 

i>- i -^djk^tv' • tr* (r-t^rir k^-- h) ^ 

(T-fe^r-fe h*- h) ^=>-?A % v^-t-^h 
yaih^rv" hy^ (T't3 L /t'T± bi—b) y/^^ 

^ey-n-T'oiK^v/- h y ^. (r-fe^/ur* h 

•^-h) vvurrn^ ^y-i-^n^^«>- hy^ 
(7tf ;i-7t ht- h) v?/U3-?A x ^-y-n-y 
h^r->- hy^ bi— b) Vf^-tr 

^ W-se c^h^>« b»* iT-t^/lsT-tV 

b) ^3-^, ^y-t-yh^y - hy^ 

(T-fe^/UT-t h-f- h) v?/U=i3i^i, % fh7^ 



(7) ftM 2 0 0 .1 - 5 5 5 5 

11 12 

-n-^BTtf*^- *y (^f/^7t hTiTT-h) ^ h 7^ ?vU7 V^en^^>f KB**fvf K«S:*»f 6 

/UnnjrA, h y - i -T'd • *y (^fvUTir ZkWZZo SMUSSt LXtt. «*.tfT y*=r, 

y (m^/ur-fe hTir^-h) ^/^-^^ hy-s *BMk^/u->!>^«*:*lf-5rfc*s-e#6. m<btt8E 

(^/UTi? hTtr- h) ^anjri, i>- i [0 0 15] ±iEfl*S£tf)tt/BStt (A) (3£±A0* 

=1$^ i/-n-7h*is - fc'* (^fvi-Tir hT1rx 3T X 0. 0 0 1-1 OltS, ff* t<tt0. 0 1-1 

-h) *^^!)^ e c-^h^r^- IT* fcc Off ^^If$>6 0 ttjgtt, 8W58#J*t^ 

fvUTir hrirx--h) ^=-^> ^-t-^^ feSS3&DLX*5^TtJ:^U **^D«M::;k*fcS«|*S 

a h*->- h y * (^/ur-t hrtf - h) v?/u= [0016] (b) 

^y-n-^n**^. hy* (x^r-fe h *amnmf&mmttLmt±* m&mmm&£xfim&& 

y* (xf/u7thrtf-h) ^3=^, *y- 20 LTtt. «^tfj»i(»**J*3J:t5***±*J*4f«: 

n-^h^>vhy^ (xf/urth7tf-h) ^/U **f-5rt*5-e#S, fmm£Ml±, iI3T5 0-4 5 0 

3 = -ey-s e c-^h^r^- hy* (st^vUT U ^L<fJ200-3 5 0 'CfcAfflM-* r t \Z X 9 

* hT^-h) = *y- t-:/h*V. "■E«r»±1-«fl:*»-C"*0. -<V>/^ 

hy* (ct^/ur-t hr-fc^- h) s^as*-^ fh r^y^i^ t^^-ms. ***~y*Ai&/j^<7> 

(T±^T±bi—h) h!)X (xf;U7th7tf [0 0 17] ±f2*/U#=. * A&<0&#0!f£ L"CI*> 4 

-h) ^/Wan^A, fx (7ir?vUTir h "J— h ) fcT -Tir h 7 ^=/Uv?y fvU*/U*- £A 

* (ai^vi/Tlr hTir^- h) y/^-^, h y ;* D7yf^- h. 4 -r-fc h^v^^/i^y ^/u* 
hy^ (r±^/ur± hi— h) 7;^;^!)a x hy^ ^t7^tn7yf^-h, v?y^/u- 

(^/ur-t hT-tT 1 — h) 7/^;-^W/^;= 4- /^^e/) ^3f- 

^A*u-hft**;4if«:*»f5rt*s-e#5, t7;wtD7m*-h, v?y^~4- C^^/^ 

^^UXfl, ^X.ff^. T'OW^ yf^&s *< 7^x:/U^/P*x:^iK ^^7/^07^ 

^^f-VK. *9*>Wts '^f^-3-^OD-4-7th^7x 

x^V^, ^f/^oy n/^/u^^^ix ^t7;^o7yf^-h/^^ 

^ N ^u-r>S. ^f7yy^ yy-^K, yyi^-r ^~h. ^'>-4-tKo^7x-/Mf/^ 

f-yf 1 /^ P-T^y$.&#®fx p 40 zjxr:^^ ^^^/U^u^^ai- h % 4-r-feh# 

nSKs ^odSS, hD^oDSL n7Vf^- ^Z/vVu- 4 -y h^ri/^ai-/Py 

gf, ^^v®& x fg^^^r^tfS^^^x^^, mm& y ^- 2 - ^ f /i- 4 - 1 K d ^*>7x=/M f 
kLTK, m&t. yyg? * -s^t7/wtP7yf^- -<y^ 

«T#tf«CtdS-C#*. ^T«81&Si:tTtt, -Wx^ey -3-^DD-4-t Kb ^i/7*x;/M = 
fcfn-/K e-<yv?V. eny^v x tf^yv? ^t7/Pto7/^-h, 4-^ h^r^y 

e=xy> s hyy^r^>> h lixf/uj^y, ^u-4-t KD^'>7x=/Mf/^/^=!)^ ^ 

^eyrc^y-zur S v N i/x^y^/u7;y x i^y^/u ^f-^/u^n^^y^- k ^/-fyh^u-K 2 
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[0 0 18] Ko^->7x-/l/7/l/ 

-k ^y^/!/-3-^f/U-4-t 10 
t e r t -y^/l*? 3L=./UX/Utis=- $Jx ^*c-$-y/ls$- 
njyf^- k ^<^;u-4-> h^ry^yy^- 

*^7x-h^^^y^M/^-^I; p-? 

^^7^0 7^^-!, p-zho^V 

^rt7/Utn7yf^-K p-^na/<y^-4 
-fc Kn^y7i^Mf/^/^-^ ^^rf-^/U 
;<j-p*;*:7ar— k p ^ n^^^- 3 _^ ^ 

/U^-nT^^-hx 3 , 5 PDKyi; ; u-4 

to7yf^-h, o-^pp^yi/zw-s-^pp 

7/UtP7yf^- h*^»*^:>$^/U*/Pjfc = £ 
[0 0 19] ±E^^^7^=^*^*#fli IT 

7/Ptn^7x-h, 3-^y^y/f7/!l>> 
A 7 1 hy7/vjrutf\s— k 3- (p-^ h*v"<v 
v?/u) ^<y/f 7/!) ^^t7;^n7yf^ 
-k 3-^^/1— 2 -^fy^^^^^r^!; £ 
^ ^^f7/VtP7yf^-h, 3 — 

-^pp^y/f-7/y ^ ^#7/^a7m 
* e ±saa^fRK»«»Jt l-c. 2, 4, 

4, 6 -y 1 \*y7u*i/f p^+k^y V£#^T-# 

5 0 40 

[0 0 2 0] m«bcD5^ 4-T-fer h^r^^^c-/^ 
^^U^/Uj^n^A ^t7/^D7/^-K "< 

^t7/utD7yf^-h, 4-T1r h^v^Tzn^ 

/i"< > fvU* /Vzfc — A ^ 3f 7 /l^ P T % S+ 

n£A ^^rf-y/^or^f 1 ^- h x 4-7th^r 

k 3-^^^/u^v^r^i; ^-^^^7 



I-L110, BSI-L145, HSI.-LI50, 

Bsi-Lieo owMtt* (*) si) tewmf 

[00 2 1] *«WCffl^e>^SJBaEtt*»36±*Jtt, 
Ml-lOOmJ, »*L<ttlO-50mJ^ 

k i/7x=;U3 - K=!)A^L/y^ 

k v?7x-/i/3- k^^a Kf*>/^yf 

/u-zfc;^— k ^7x-/U3-K-^yt7;u^Pn- 
k tT* (4 — t -^/U7x^P) 

3-K=^hy7/i'tp^^y/;/^-h> tf* 

(4— t-^f-zU^^nyU) 3— K-v 7 ^ YfiSfi^O 
*£^;*/U**-k tf* (4-t-yf/U7x=:/U) 3 

- Y-*?j±-ry$ i/y^/u^^- k tr* (4— t -y 

7VU!7;£=VU) 3— h-^^t7/l/tP7yf^ 
-k tfx (4-t-^7x;;H 3— K^^ixy 
t7/utPn-^y^u^-F, Ky 7xs/^;P 

/^^n»>ix^t7/>tP7yf : e^- k h ])y 
^^;l,X;U&=.$&1-y# U>*/Hf^— k hH7x 
x/^/^-^yf7/UtP- n V;*/Uzt^— 
k ^7x-/i/ (4-y^/V7^— /U) j*/Uzftny*A k 
y k i/7xn/l, (4-^h 

^-y7x^/U) 7;U*x r> A h ]) 7/Ut P ^ ^ y7^* 
k (t Ko^ry7x^) ^S^St^flsTsjVib 

(2-^yy^p^^y/u) ^/u^— ^hi/7/ut 

p;<*V*/U**— k i^i/^ P^3r*>/U (2— >f^y 
v^p^**>/P) ^/^^hy7/^p^y^ 

tis=^$Jx h y VJX/Utf;^— k v*7^c— 

a - K= W^*t7;^n7yf h!/7x 
A^ y 7 7 -.X/u*^- k (4— fc K 

k l-1-yrA'*J*+A'*A'fr — *?J» hy 

;l,&=.$J* }> JJ k .4— W 

y — l— f^^/u^^^/u^/u*^^^ h y 
^y^/u*^-h, 4--hP-l-t7f/^y^f;u 
= -) A h JJ 7/VtP ^ ^ y^/i^*^- 4—/ 
l—i-y^/ui/j ^jVTsjv-fcz^VJ* h!l7;wtp 
Jf^X/m^-h. 4-y7;-l-t7f/U-^x 
^/u^/p*-^^ h y 7/U3i-py ^ y^^^— k 4 
— s h p - i — -)-y^-/\si/3L s f-/\fX>/\/fiszu h y 
3fD>^y^/u^^~ 4-^f/w-l -i-y^fri/ 
ji^/u^yu*=^A h y ^v^/u^^— k 

4-t Kp^r*y- 1 ~t7f f ^ h 
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k 4-^ h^>-l~t7f/ufh7t 

4— ^ h*">- 1 -t7f^f h7t Knft7x-^ 
A h y 7/Ptoy * V*/Uzi^— k 4— / h=¥->^ h 

1 — ty^^y- h7t Kpft7i^^A h y 7 

-i-y^/uf h7t Kof^:?^^ h y ^/i^n^ 

k 4- -1 10 

-^y^y^r byt Koft7* = >A h y 7/Ua|-ci> 

^S^/P**— k 4- (2-* -1 

-t7f/ur h7t Kof*7ss>A h y 

k 4-^ h^r^/W^-/^^->- 1 

—Ty^jVy- h7t Ko^-^^ai-^ix h y 7/^n> 
k 4-* h*5/*/U^=i/U**->- 1 

—fy^jvy- hyt Kof*7a->A h y 

1 -t7f ;uf h 7 1 Kof t7x=^ h Jl 7;u 
*-o**:/*/M**— k 4- i ■-:/pjK*2/#A'*=. 20 
A^^-l — t7*-A& hyt Koft7*s^ h 

y7;vtD>>y^^-h, 

1 - t7f/Pfh7t Knft7x-^ 
h y 7/U*uj# V*A**.*— k 4-t-yh^r->^7 
1 - t7f ;uf h 7 t Koft7x= 
^hy7/uto/^^*4-hs 4- (2-rh 

7fcKP.77=/^» -l-t7^f F7t Kp 
ft7x=j^A h y 7yu^op<^>'^/u**— k 4- 

(2-7h7tKP^7-/^*>) - 1 -t7f^T 

h7t Yu*J-*y±~$J* b I) yfr*v * f so 
-hx 4 -^Vv?/U3|-^r>- 1 —ry^-^T- F7k Kp 
f t7x-?A h y 7/l/tP^^^/^- 1 - 

(i-y^/^T± MfvW) Th7tKPft7x=i^ 

&£Mm\y~->v-vx (hy*nn>?vu) - s - h 
^/w) - s - h y r i? is*f<n^ a y ^ttit&tommt 

38±3Jg;l, 2-t7h^y^K-4-^ 
n/v^ayk l, 2-t7h^y^K-5»^ 40 
^/^d!I^ 2, 3, 4, 4 -fh7^/7 
*y^<Dl, 2-t7h^;^7v?K-4-^y 

8^*tvh£ itni.2 -+y b*; >i?r*J k-5- 

ffJIS;4- hy^7^-7*ix/^/^y % ittA??^ 

i/;v?,j\,tisz/ s hf* (y=.=.;\,x/Ujfr=./\,) t$yQ<D 
k en^fp-;K0 h y ^ h y 7^p^ 
■fev- 2 k hy 50 
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iWi/tu [2, 2, 1] ^h-5-3iy-2, 3- 
v^/UtfvV^ k N-k Kp^^S/WS Khy 
:7/u*n**>*/u<M;- k 1, 8-t7#l/yi?* 

/m^sm^ Khy7/utp^y^/^-h^ 
[0022] *fcittlE»ftttttS*aitt^»oipij*ic: 

£fc* L-a* 

t K7^^ fh7^ft^^7^, h/^y^7; 
i?7;y^7x^;M^^ ^H>f^r>77 

^•>/u7^y, 7^7;y, tf/u7^y, t^y^ 

[ [ (2-=hP^/U) 
/UT S >\ [ [ (2--hP^^) aMP^] 
=/U<] T'PtVUT^V, [ [ (2-- hD^y^/U) 

J/l^^/W] ^**7UTS >\ [ [ (2--hP 

[ C (2--hP^/H army's ^?/utK-/u] 

r~y >\ [ [ (2-^hp^/w) 

e-<y$;>\ [ [ (2--hp^^) 

^t^f^y^7;y, [ [ (2- 
^Fn^y^) :<*-=*• ->] 7x-uy^7 

S>\ [ [ (2-^hP^/H 
/V] h/^y^7; V N [ [ (2--hP^y*^) * 
^r->] ^7/^=/U] i/7;yv?7x=;M^y, 
[ [ (2--hP^v?^) rf"*^] 

7^ [ [ (2, e-^hp^W ^7 

^^/UT^^ [ [ (2 X 6-^hP^ 

[ [ (2, 6-^-hD-<^i;yU) 2h^r->] 
^^rW^, [ [ (2 N 

/u) t^-y] ^p^y/P7^y, 

[ [ (2, 6-^hP^y^) t^r-y] 
/u] T^y [ [ (2. 6-^ho-<y^) ^ 

^/^-/u] e^y v^^, [ [ (2. 

V. [ [ (2, 6-5<= ha^ty^/U) ^-^r->] 

n/v] 7x^l/y^7;^ [ C (2, 6-^hP^ 

h/nyv?7^y N 
[ [ (2, 6-^-^p-iy^) ^#->] tuvif^ 

IV] v?7;yy7x-/M^y [ [ (2, 6-v>-h 
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v^fvU-3, 5-i/^ h^ri/^^/W) 

toUT'DW^, [ [ (a, 

5-^J* h^'>^y^) t^rv'] jO/V^^/^^rU/V 

[ [ (a, h^^yv? 
/U) ^/^/urryy, [ [ ( a > a-v?y 

fvU-3, 5-vM h^^^^/u) ;27/u#= 
/Ut^y*/^ [[(a, 5-0 10 

[ [(a s a-S^fvU-S, 5-^^h^r"> 

[ [ (a, a-^^-3, h^S"^^ 
/u) ^/u^h/^yv/T;^ [ [ (a, 

a-v^fvl'- 3, 5-5** h^r^^i/yU) 
^7/HK-/Wv?T^y ^7x-/^^ V s [ [ (a, a- 

/^y/7x;mi/A> 7^^^^^ 
A^if^tfetv5o [ [ (2^hP-Jyy 

[ [ (2--ho^y-y/u) ^/wtfxvi/] 

t>fuyy7;y, [ (a. a-v^fvU-3, 5- 30 
h^ry^y^) #>M?xvWs3rlJ-*^U 

[oo2 3] *wnfo&m*<» (b) &#(Dfcmpi'& 

(A) j£#l 0 OS&aS (5fe^D*##*8^» 

£) iw^furo. oo i-i os&grefciK 
L<tt0. 0 1-1 OfiSS-CfcSo (b) /£#o<sM 

s# o . ooi m&n*mv*>z k%m<nmm&&-t# 
^mt^b-r. (b) &&<o&m*&i omm&*& 
zztmio&ft£i£mmt'tz&£&hz 0 40 

[0 0 2 4] (C) fifrfr 
#3§EI:H£E1-* (C) i£#tt> %EEV<0»&&1 8 0 

Sfl, ^y3-/^/7/^n-r/«9L 

tt> «x.tfxfuy^y3-/K 1, 3-^OA>^t 
~/K 1. 2-'7*'<>'i'*— /U, 1, 4-79>i/it 
~/K 1, /K 1. 2-^y^t- so 



/u, 1, 5-^<^^^^^--/K 1, 4-^W^v?;*- 

-/K 1, 3 -^y^^Ti— ;k 1, 2-^y#yy 

1, 6-^**V^*-^ 1. 5-^^rfy 

1, 4 ^fy-yt-/K 1, 3 

>i/$T—;K 1, 2 — ^-^y^-zK 1, 7 ^ 

/K 1, 2-^^^^-/^ 1, 8 
$ $ y v^-Vk 1, 2-***lfi?*—Ar % 1, 9- 

;ty^t-/K l, 2 - ; i- s si/*—/K l, l o- 
r^^t-/K 1, 2-r^yi/t-;K 1, 12- 
Kf*V^*— /K 1, 2- Kr^Vv^-zk 1, 1 
4-f h77^yi/t-/K 1, 2-fh77^yyt 

— /K l , i6-^t7^yyt-/K i, 2 — 

■^^^i/^— /k 1, 18-^^f^>"^t-/K 
1, 2-^^^^^-^ ^^P^^rf-^^- 
/K T¥^s9 /k S^v^ n'O-*^;*— 

/k ^ytyy, ^t^yf/^!)3-;K hy^^n 
-/u^d^v, -o-^^y^y h-;k ^ytyy, 

— /k ^oeuy^y^-zw hyxf uy^ys- 
/k hy/oei/y^ya-/K 7h7if^y3 
— /k x h^^cr fi/y^y =— /k ^y^xfi^y^ 
yzz— /k ^y^Dtv^y^-^^^yn- 
; i^n^uv^y n-yu^ey ^^/u^-^/k 

y3-/^y7nf/ux-f/K i;xfi/y^!)3-;i. 
^;7f;^-r/K ^afi/y^yn-y^y^f 

/K y^pfuy^y 3-;^77'd tf/Uai— x/K i> 
7'nf i/y^y 3-/u^;7f /n-f/K hy^^i^ 
v^y zj-/uqey^^/u^-x/K hy^f i^y^y^ 

y>u tvu^-x/K h y^^ uv^y 

3i— r/K h y u^^y n— /u^ey y^/uji-r 

/K h y T'p fl/y^y 3-M7xf /Wx-r/K b 

y ei/y^y 3-/^;/o^x-f/K hyT' 
d f t/y^y 3-;u ; e/7 f f /n-r/K ^h^^^u 
>-^y 3— rv^j * *f-jvzxi— r/K fhyxf uy^y 
3-/^;xf/ux- r^x 7h7xf^^yn-/i' 
^y^p tVP3i~r/K 7h7xfi/y^y3-w 

7^;\,3L— T^/U, 7h7/D^^y3-/^;^f 

/Uji— r/K 7h77'c^^yiJ r y=-/> : tyxf/l/x 

r/K f F7^d euy^y 3-/^;7b^x- 

x/K fh7/oei/y^y3 -/U^ 7 y f /Ux-f/l' 
ft Wry =1-/^/ ^/^/^—7"^^ ; ^31^ 
i/y^y 3— /uixi^/pj:— f'/K i^xfi/y^ya- 
/Uv^n tVP^L-r/K v/^:^ i/y^y3-;^7 r ^ 
3i— 7vK v^/d f^y^y 3-/Ui/Xf /UX— 7/K 

i/7Dfi/y^y3-;Py7D^x-7/K y7of 
uy^y 3-/u^^/W3i— r/K hyxf uy^y = 
— /Uv^y ^/P3i-T/K h yxf L/y^y 3~-/Ui/m^ 
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d tru^y 3— /ui^y ^vwoi— tvk f y fi/y 

^y 3— /U-Z/JcfvWai— x/K hy^nfUV^y=2- 
fvUai— 7Vk f h 7^f U y ^ y □ f ;ux- 

fL/y^!)3-;^f;n-f/K xhy^PfcTUV 

T'n^l/x-r/K rh^n t'l/y^y a— /ws;^ 

k ^m^uv^y /pqeyrc^/Ua:— f/1^7tf- 
k i/ai^uy>/y 3— /uqey :/p f/Uoi— r/UZirx 

— k yxfi/y^y 3— /u^y ^fvUai—fvUT-fe'r 

— K v?^n euy^y 3-;^; /ux-r^Tt 

X— k fcfl/y^y n— /U-tyrc^-/U3i— 

^■T— k v^^o tVy^ Jl 3-/^/7 > d f ;l/x-r 20 

/uT-trT 1 — K f i/ y ^ y n - ;u^e y /ux- 
7vUTirx-k hy^f yy^y3-/u^y>f;ux 
-f/U7tf-h, hyxf i/y^y=i-/^yxf/u 
3i— f/U7tf-h, hyxf l/y^y^-zR/T-n 

tv^^x/ur^x- k hyxf^y^yn^y 

:/^/U3i— -Tvurir^— k h y^otfuy^y =i— /u 
r/UTirx— h y tr u>^y a 
-/u^y^yu^-x/i'Tirx- k hy^ofc'uy^ 
y 3— /u^-y ^Df/Pcc— r^T-t^— k hy^pf 
u>*^y n-/u^y ^^ai-^/ur-fef 1 - K 7^7 30 

xf l/y^y3-;^y^f/Px-f/W7t7~h, X 
h7*f Uy^y a— /l^yxfyn- Tvut*^— 
k 7 1 K 7Xf uy^y 3-/1/^-; :/n tVurc— x/PT 

frT-fr— k x h7/p ei/y^y a— /i^ey ^ 
x-r/U7tr- k f h^^oeyy^y^-y^y 
a^/Urn— - r^T*fe"r— k x h7/n fuy^y a— 

^y 3— /i^ey r/fvurc— -Tvvr-fcf 1 - hftdfo^y a 
y3-;ui/7tr-h, T'Bei/y/ya-^tf 

— k S^n^uy>ry 3— /Pv?7tf- k v^Pfc'U 

y^y3-/^7t7-h, hy^u^^y a-/ui; 

7tr- K hyT'nfi/y^ys-^tr-h, 
f h7xf yy^y 3-/^7^7- fh^of 
uv^y 32-/u>?r*tx- hft^^y =r-/uv^*x 

y^yrx— 1, 3-^u^V^7h-/K 1. 2-7* 

p^v^^-— /u, 1, 4->^^^^«-/K ^y-ty 



>\ ^xy^y h-/K '^ytyy, y/utrh- 
/K ^xfi/y^y3-/K ^ntfuy/y3-;K 
h y^u^y 3-/k hy^af i^v^y 3-/k 

v?xf i/y^y 3— A**/ ?fr s v^xf i/y 
^y3-/U^yxf/>x-7/K v/xfl/y^y a— /U 
^y^Dtr/wx-7/K s;xfuy^!l3-w^f 
/Win— -y'T'n f l/y ^ y 3-;^ / ^ f/Ux-7 

/K euy^y 3-/u^;xf /i/x-f/K 

n f U^^y 3— /u^-y :/p tVU3i— x/K v^/n tV 
v^y 3— /uqE-yy^/u^— r/K h y^u^ya 
— /u-^ey ^^/U3i— x/K h y x-f-vyfy a-zu^ey 

xf/ux-f/i', h y ^uy^y 3— /u^y^p evp 

31— r/K h y 3i^u>^y 3-/u^y^f-/U3i— r 
,K h y t'p f y y ^ y 3-/^; > f /ux-f/K h 
y -?u fi/y^y3-/R;xf/ux-7/K hy7'p 
ei/y^y ^-/^yyo tvu^—- r/K h y/p 
y^y 3-/^/7 r f^x-7/K -/if uy^y a— 
/u^ey ^ ^/nn— r/uTir-r- k v^xf yy^y =1— 
/^yxf/Ux-7/l'7t7- k is^Ul/?}) 3 — 
/v^ey ;/a tVUin— x/L-Tirx— k C/^^uv^y 3 
-/^/yf/Ux-7^7t7- k v/^n fuy^y 

3-/^yyf/ux-7/u7tr- k ^pei/y^ 
y 3-/u^y xf /ux-7/i/7t7- hs i/T'p fuy 
^y 3-/^y ^p tvux-7/v7t7- s^/nfcr 

L-V^y 3-/u^-y y^/ujz-^/uT-ferx- h yx 
f L/y ^ y 3 ; y f ;Ux-7^7 1 7- k h V 
3i^u^^y 3— /p^eyoi^/uji— r/ur-fe7 i — k h 
y xfi/y^ y -fu tf/nn— r/ur-fe-r— 

k h y ^u^?y 3-/u^ey < r^Tirx 

— k hy^pfi/y^y 3— /i/^yy^/wai— r/ur 
-fer— h, hy^p^i^^^y 3— /^yai^/uji— ^ 

/i^T-fe^— hy^pf u-v^y 3-/i/*^B^ 

x-7/U7t7-h, hy/p f^y^y 3-;^;^ 
^/y^i— x/UTirx— xf yy^y 3-/ky7t7 

- k t'p eyy^y a-^r-fe^- k '^f i^y 
^y3-/i,y7t7-K ^oeyy^ya-/^7 
•tx-h, hyxfyy^ya-z^rtf-h, hy 
/peyy^y a-^^r-fex- hSrWc»* u^t 

SrB#lc*6fflr * w t 5o 
[00 2 5] (D) m 

(D) *5>tt. »ffTO»iI*.16 0 

y N n ^fy, i-^^rf-V. n— V N i - 

2, 2, 4-hy^^/^V^>-, n-^ 
i-^-^^^. ^^P^^rf-y, ^^/^>^p-^ 

/k 3i^y-/K n-^o/V— /k i~ 
^n/^y-/K n _y^y- /K j_^y- /K se 
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i — i^^y-/K 2-y^/u7*/— A\ sec— < 

V*y-/K t — o*y-/K 

>\ ^f/w-n-^Why, v?xf/^hy, y^- 
/U- i -^/Vfr y^/U-n-^^^/U^ h^, 
xf/U-n-/f/^hV> yfvl'-n •^rv'/U^h 

^-i-^why, h!/y?vuy-j-y>\ 

P^t;>, >f/^n^fy^ 2, 4 — *V 10 
* ^v^^O^r h ^3R««t ; 3i^at- J r/K i 
n fcf/urc— ^/K n — r/fvl^— 7VK n -^^p-iz/Vai 
— T7V\ 2 — zn^^^riz/Uai— r/K 3^ l^^^v' 
h\ 1, 2-/nei/ymK ^V7^ 4- 

.>\ xf uy ^ y ^ f yux-f/u, xf uy 

oifvioc— 7VK yo fl/y^y 3-;l^e; ;n- 

tvy^y /d k'/ux-f/K f h7t Kn 20 

77^ 2-^^7 1^71: Ko77y^x-f/u^ 

«tt ; B&y pge^^/K n tr 

/K R»-i-yDe/K W-n-^ 
-^/K fff»- sec -y^/K ftgH n -"Of 

/K B»-s e c S^^vK ft»-3-y b*i/7f 

/K »»^f;^yf/K 2 -Ji^yl^vK T 

yoftyS- i -7;/K- S"»*ifc$?**7K 

h^aifvl^P trah*— h«?Oi*^/l^g8E ; NT- 
y fvUzfr/PAT^ h\ N, N-i*>*7l'*yl'AT§ h\ 

-c\ y*y— /k 3i^y— /k n-r/o/V — /k i- 

^d/V-/K n-^^y— /K i-^y— /K se 

^ h V. S^^/u^r h V, y ?vu- i -y^/u-Jr h V x 
^f^-n-^yf;^fy, xf/u-n-^fy^h 
V. y n — *>vl"5r h v?- i -^f^tr h 

V, ^n-s3f^yy x ^f^D^f;^ 2, 

^^i/^^y =— /i^e-y y ^vus: 

— -r/K xf |/y^y /l/x-f/^ a:^ 1 

i/y^y 3-/uv/xf/wx-f/K ^p^i/y^y^- 
/Ry>f/i/x-f/K 7'ofu^|)3-/^yxf 
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/K RBb^/K Mfc-n-^Btf/K B»- i -7*a 
e c~^/K B^-3-y h^v/^/K ft^y^/U 
>K T-fc hBt«^/K SSxfl/y^y^-zutyy 
rvK SFK^nf uy^ll 3— yw*y >^x-- r/K 

B8yc ei/y^y =i-/n&y m^/uin— r/i^n 

V^ai^/K /DftyS-n-^f/K ftyg5 
fvK fL®sy^/K fL^^/K ^nVSt^f/K 3 

£5. rtte>ttia*>S^«:2a«±S:«^Lrttffif 

[0 0 2 6] mi£®*(D (C) (D) AjMgffiM 

(C) : (D) =5:9 5-5 0:5 0 (fig 
it) TfctK <£9#£L<li (C) : (D) =8 : 92 
-4 5:5 5 (Sfitfc) T-£>6, (C) fiK^ft^5%* 

5 0 %Mt5t»«0»*tt^*fct5i* 

[0 0 2 7] (A) *»«:lD*»*-*-6((»Cf4. ±EO 
(C) (D) rt»tL<fl^-f^*-*©*- 

W^a+TfrS^itf-e** »&*tfcWKfcWc (c) 

*»*5±tf (D) j*»t>L<ttV^-fix*>-*«raaoL-C 

[0028] *»w(c*3^t, m&f&mm&m*<o®>& 

1 0 0 < COTOT/^xi-/W^a^ x 2 0lf%^T, 

ETF^r/P3-/Wf4, ±IB (A-l) filt^ftfeWc (A 
-2) ^^7k5W»*5j:t«il-g'ORlc±i:5*&^*) 

Tic* 6 J: 5 lc«*ft c^l^t 5 Bfcfrr 5 r t *s»4 L 
v\ 

[00 2 9] *«n<0JK«/ft^]BA*^ $ ^I^TEO 

^-^hytitu, r-t^/ur-trh^ 2, 4 — . 

2, 4— 3, 5-^ 

2, 4-^^V^V, 3, 5-^^ 

2, 4-y-^v^v. 3, 5-y^>^ 
5-y^A—2, 2, 2, 

6, 6-rh7^f^-3, 5-^y^ty, i, 

1, 1, 5, 5, 5-^*7/P*o-2, 4-^7"^ 

v^wjtifoi«*fctt2aa±-c*«. *»w^*3 

(A) j«» (^^JPtK^^^J^^) (D&ZfR l 0 0 
««R^#LTa«0. 1-lOOlfSi, »*L<tt 
0. 2-8 0fifi$R(7)«iHX*fc5o -OJ:5*t5H-e/5 
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[0 0 3 0] ^Ote(D^P^J 

Lfc»*»-C*> 9 , a*. 'TOM*** 5 - 3 0 m 10 
M, ^I<ttl0-20m^ WHHtiMtifil 0-4 
0S*%a£Ofc<D-e*>S. £<a.fc5&. =o^Ktt'> 

^✓/l^ 20, ^100, 1^20 0 ; }\W?r4 

i o, ni 3 2*^5*jf «b^5. #m#v-?-k lt 

r*y ****** *«j»ir-/Hb*4fc, 
.f*.*.Ky-?-, #y*<5K, ^yr^y^K, #yry 
-u^, tfyrsK, #y *y*f-y^, #y^-*+i? 

T3/-/K 7 ******* £%*ff*£fc#-C*S. 

tt*k *yr^u^*^K3R#[B«ffi)W, <a7;y* 
'#ffifiH»K T^yA,*»iff*Stt»*4:J|fcrfSrids-e 30 

y^rry/n-f/K #y ^i/^uv^-w/uoi 

yt^*>xfi/y n -^f/U7x^x-r/K #y 
t^-yxf i/y n -y -*7 * -/Hc-^/^^zK V * 

^y,3-/ps?7^-h, iKy^f i/y^y^-/^ 

^fTl/- h*$<D#V ifU^D n-yW^^r/W-H 
4 tffcWS^ lMB7y**»ffiflHtffl«D 40 

^i:LT(l, 5^S> ±*U3J:tf«l*UDd>*< tt>fpT 

AfMUfcLTfi* l,l,2,2-7>77nn^^ 
(l,1.2,2-fh77PD7'ofc';l') x-f/K 1. 
l,2,2-fh77Po^^ f /^^y;l/x-r ;u v # 
^xfuy^JJa-;^ (1 , 1 , 2,2-f F77P 
31— 7VK ^^f-^i^U-y^y 3— /U (1, 

1.2,2,3.3 .*1f7 n n^XfvU) yvK aj- 

^yoeuy^ya-/^ (l,l ( 2,2-7h77 50 



(1,1,2,2,3.3 -^*1f7 D B^yfA') ^i~r 
/K /^-7n d Kr^/i'^yit h y 1.1. 
2,2.8.8.9.9,10,1 0-f^7nn Kt#>\ 
l,l ( 2.2,3,3-^t7PPf*^ 7/PtP7 

/u^S'^u^-tvk ^ytyyfh7^7 

/UtPr^^TV^- y~i>3 — K, ~7 )V*u7 fr* 
# y / ~/K ^-7^tP7/U^7/U3 * 

■Ct-Bo $fc> wfl^OffTlSn D Bt LTlL BM-100 

0. BM-1100 (£,±, BM Chemi eft 
St) s ^^7/y^F 1 4 2D, HF172, RF 1 7 
3, RF 1 8 3, RF 1 7 8, BJF 1 9 1, RF47 

1, (£A-b, *0*-f (#) »K 7D7 
-KFC-170C, FC-17U FC-4 3 0, F 
C-431 ffiS^y-^A (») ) *?£3£tf* 
rtds-et-Sc liW5^y=-^**ffiJgHt#J^*flf«i 
LTI2, «£tfh— L'v'y =* — VDC3PA, (bID C 7 
PA, I^SH 1 1 PA, |^SH2 1 P A, HSH28P 
A, RSH2 9PA, RSH3 0PA (£*±, h-V-> 
y=i-y (flg) SD , TSF-4440, TSF-4 3 
00, TSF-44 4 5, TSF-4 44 6, TSF- 
4 4 6 0, TSF-44 5 2 (£J>±, ^'>y=»-^ 

X*>mfiWL=-XT'/i>m ; HBJDSfitSCttsKyi^^/Hi ; 
3^7;y^y^^yS ; #yxfuw$y| 

[0 0 3 1] *l5P^<7)lffi^^Jlfl«»<0±@^»S 
Ji, »^U<«, 2-3 0li%tfc^ teJBSftKJt 
tTEHaiSSft*. «J**<O^H*5>»«^2-3 0 

[0 0 3 2] #»W03BriMh«r, i^yny^aixv Si 
O 2 S i N «>3:^4^oatt^j6#-rSB8lC 

[0033] zvmommtt, ^rnmtLx. imm 

Q-emZO. 05-1. 5^mgl, 2®^!9-C«^$ 
0. l-3|imSS^ffl»*«*r5Ct^-cgr^ o ^ 

o*, iKt-e(0«--B*\ a>s^fi8 0-60 orgs 

£>i&£T\ 5-2 4 057SSADjRLTft»1-5w 

i^-h, ah-^v, 7r-^^4^Mn:i:^ 
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[00 34] r«)J:5lcU"C»bli*JilB«ftBI«:. K 

7^14, UR^SEflUeicCiisr LSI, 
$/*yAL^ DRAM, SDRAM. RDRAM, D 

- r d r am* z<n*&#m*mmM&im. **** 

*■ . 
[0 0 3 5] 

3. 

[0 0 3 6] ft?^^t [Mw] 

- (GPC) ifcKJiOajjeUfco 

S8^1g^ 100cc^7h7t Ko77^ 

F^7A (*7/H5 0-C ALC/GPC) 
#7 A : BgfpSl (80 K^SHODEX A-80M 

5 0 cm) 30 
: 4 OK 
«S: lc c/# 

[0037] tsmmm mm 

>^-*-*JB^-C\ UMBftl, SOOrpm, 3 0» 
^)*#^T»#Ufcp *y hT^- h±T7 0t:-C3 
"$MH, 2 0 0 < C-e3^Sfi-Sr»SU i^l^OOt: 

h±t> 3 0 L 

[0 0 3 81 ttttlBttrt (ffigj^LtlSI 

^ 3 -^"4ffl^r, 106ft 1, 5 00 rpnu 3 0# 

m 2 0 0 < C-C3»IB*tt*:«»U S&I^OOt 

fee fcfcftfcSSfrS^fMS* (ft) &#iafror)#*57 
W8IEMD-WA1 0OOS«rI^t4 0 0tt-Cftl 
• LWlUt^trWELfc. BWUf*«rCVD«cJ: so 
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PJMKStifcS iOiRiJtftU TEXWelMiU 

O ;BWt^«5CVDlcj:9*dlSixfcS i OzJglJSX 
T 

x ;«Ut^»scvDfcJ:9«rilS*ifcS i0 2 Jg£ 
[0 0 3 9] 

tJBl^r/laMEftl. 50 0 rpm, 3 0S> 
<0*#-?aTfe*Lfc. K^l/- h±"C7 0tt3 
£Bk 2 0 0^3$MM*B**t»U $61-4 0 0^ 

<ommzm&<nfry h^u- h±-e3 o#s«£&/sl 

— K («) SOHPl 6 4 5 1 BWfi*Jj:tfHP4 
2 8 4 A/1^^3 yLCR^-^-i^t, lOkH 

[0 0 4 0] 1 

7^3 08. 5 gtfh7^h^7y96. 5g£ 

0. 9 5 T'o tvy^!) =i— /wey jc^-aa— 
;U5 0 0 glJi««PS*fco*,, *y-J7:^-*--cSt 

8 4 g £ 2 *n^ttTWKlC«ftl Lfc, *<DfL 6 

— 7/^5 9 5 gtrWkPU 5 0%?5J&ttd»bj<*,/ — 
^**0»**:5 9 5 gi^^->3 V-MtefeU K 

¥*WM*tfU 7, 8 0 0-e*>o3t 0 
[004 1] 2 

7V308. 5 g b*r Y7 * h^>7V9 6. 5 g & 
7*0 fl/y^Ji 3-/P^e/ai^/Urc— r/U5 4 5 gKS 

S$:6 0tl:^^fc, atfc:. ^KySio. 0g 
*S#**fc>f a-^XtfcM 2 g«r2#BdMt-CJB*fc 
JBiDLfc, 6 0 < C-e2^Pn^Jt$ii:/cO*>, E 

y /weyxf/n-f/us 9 5 g trlUDU 5 0*C 
-CK*S*^e>>^y-/uSr*tfJS«*5 9 5 g 
->3^iU B6«(8)«:flfc. rwj:5iar# 

3, 2 0 0^c 

fee 

[00 4 2] ttMl 

i -e»e>jifcR««© i o o g ic h y xfu^ 

y 3— /l^ey xf/px-r;u 16giSI-L85 (Z 
3R<k*X* («c) Hi) 0. 2g»U +5r«^t 
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UCOPItt^(t5. 4GPa ^«««J»SlwffiX-CV> 
9JMK£ftfcS i Oa«»Tt»MMWCI>**v>K 



2. 4 3t#tlC»>«i«*Ufc i 
[00 4 3] HJS0U2-6 

[0 0 4 4] 



* 
& 




0BJ*» 




(GPa) 


w 
*s 


att 


1 


K Jfc * 
(DlOOg 


SI-L85 0.2g 


tt*-fp 16g 


5.4 


o 


2.43 


2 


R A? tt 
@100g 


B7xXW*x^ 
» 0.2g 


16g 


5.7 


o 


2.49 


3 


©lOOg 


fl** 
=*17;V 0.2g 


J»*-7Jfr 16g 


5.2 


o 


2.48 


4 


s £ » 

©lOOg 


SI-LS5 0.2g 


16g 


5.8 


o 


2.47 


5 


r k m 

©lOOg 


SI-L150 0.5g 


5 

**-?*m-h i6 g 


5.3 


o 


2.44 


6 


0 


[(a,a-**#jK- 
3.5-$0f*i"O 
= 

HITS' 0.2g 


^x^n'-^Tt 

M 8g 


5.0 


o 


2.49 



[0 0 4 5] 

i -eftbtitzRj&i&<X) i o o g \z h y 

y 3-/U^-ycn^V^— r/H 6g£SI-L85 (= 

(«) s) o. 2 g tr-tr^r* h^4 g 

£8&PL+#«#Lfco 0. 2 M m7L^7 i 7n>'^ 

5, CVDfc*0#ritS;h,fcS i02Bt«Ttfi»IH* 

tWSLItkZZs 2. 4 2^tl:fiv«t*t:»L 
fc. 

[0 0 4 6] HffifllS 

y =i— /U*/i^x-f^i 6g^SI-L85 (Z 
«Hb-»x* (80 W 0. 2cfcJM£¥fttt2, 0 0 
Oco^ym^u^^y =-/H 0 g£S&DL+#«#L so 



fc e 0. 2/xm?L&^:7n>§g^/u*-T5i©&fT 
»lKO»tt*fi 5 . 1 G P a fc»VCH 

5. 2. 12fc##fc«fr««r*Lfc. 
[0 0 4 7] HJfi«9 

y a— yw&y a^vte-^/U l6gtSI-L85 (H 
(*) Si) o. 2g£SS5H-8ife4 1 oo 
o^y^^^y/w»-fy/D^/n o g£sajnL+# 

ft#Lfc 0 0. 2^11171^0^ 7 ovSly^/U*--?* 

#j£;*fcrya- h&r^y ayJx/xl&Stlfc, ft 

WK*>S«4*f* 5 . OGPai: ttttMttff 
T^fco ^<afi^#*S£$J£Lfc£C5, CVD 
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[004 8] itttM 1 

LfttZ^ 2. 6 5fcJtttWfi^R«*-C*)ofc^ 
»6ilfcMBl«)»tt*tt2. 9GPa i«««aiglc* 

CVDlcJ:9«*StbfcS i 0xDIJ:9*iNKfll 

[0 0 4 9] tttfc«2 

fc£*. 2. 6 7tlfcKftftt«Wtfcofc^ »6 
ttfcJ6J««)»tt*tt2. 7GPa£tttt»ttKl;:g«t> 
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cvDWJ»*ifcfcs iOtKJrQ^^IUbif 

[0 0 5 0] Jtttfl3 

1 -e»e>^fcBS»o^ s i - l 8 5 (z^rfb^ 
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